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[S¥Ai#l 1. fiSfAi- SA||A|(£S)_1S 
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1) 7 tfl^l 8 pH oll3i)#SS.*l:=^# 3 

^ ^l^^^^Bf ^-§-^1?^. 4^ 4-#S.S-3-•&l^^Al^E^Sl^H^^ ^^^^It'IuI; 2a) 4- 

#SS.-3--S]S.^Al^ElsqHm-i: ^yr^ -g-^M ^ ^-g-Al^lT^, 2b) 4- 



21-4 



10200^ 



0030023968 ^^ <^^y 2004/3/19 

4-#M-3-«l^-s.Al^^A> ofl^BllHsl {Process for preparing 

4-chloro-3-hydroxybutanoic acid ester} 

^^^It^ ^^^^^ ^fe 4-#S.S.-3-«1=^Al^^Al. 6l|>,B||2» JL^S. ^ JL^# 

(atorvastatin)^ 

<3> 1] 
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<7> 2) 4^ 4-#S.S.-3--&1:E.^Al-^i^S.VlH'l# ^ 7H^^«flAl5^ 4_^^ 

M(CN)j, 

:10> {^^^ 4] 
Clv.„A^CN 

13> (a}.^^ 1] 

M(CN)n 

g (3) OH ROH OH p 

Clv^ Clv.A^CN ^ <^--JO^OR 

(4) (1) 

^S^I-H-i: ^:g-g-7HlA-l Alo>^-^s^ ^;^V ^V-g-^l^jfe [Hormann, Ber.. 

1879. i^. 23], Alo>^^^^ Alo>^^^^ ol^^V^ ^,^[F. Binon. BuIJ. Soc. Chim. 

Beiges., 1963, 72, 166], a]o>^^^o^ ^-g-^^ '^HB-il: ^-§-^32f ^ 

^]<^1 l3-^[Culvenor. /. Chem. Soc, 1950 . 3123] ^ 
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:i5> zLBl^ Alo>^4x^- o]^^^ Hormann^ 1}-^^ c^i^l Ajov^^^^y ^^^7]«Hl nfl 

1- <=>l-§-*><=^<^> ^B.^ AjjAHi ^^^v «^^ol o>qcf. Binon^ ^a] a]o>^^^^ 

ol-g-^M ^^o] tfl^tf] ^-^^l-tl.. Culvenor^ ^'^^ pH» ai^^7l ^^a^^ a1o> 

<=»^^ 711AJ^ «j-^ol ,^.r^o^ o^^^ ri-cl^AVCDaiso Co.. Ltd.) 

^ "S-ym^ >l|5310671:£6j|A^fe, <:'fl3qi-SS.*lS^ -§-Ofl3l|. Alo>^ 

^ *>fe 1}-^^ 7flAl^}jl oxt)r. o]^, ^^[Org. Syntheses. ^7K5, BUjofl o^^^ «><4 , 
^ 4-^l-^Ai3S£v,qH^oi ^^>^^ ^^^ilo^. ^tC>-S-^ ^Tfl^ ;.lul-^]7)l ^£7> >S-^ 

^ <§7lA^ol Aloj-^^ ^^oj,^ <^3q#SSel-^ -^o^cfl ^^Hl ¥<a*H PH» S^*>^ 

> i^^^S, 2)^ 4-#S.S.-3-*l-^Al-f-^A> oil^B}|a# >llai^^ ig-^o^^, 

4-#SS.-3-«1-^Al-^ElSiJ|S^S.^Bl 1^^^^ M#^^><^ #^ ^7>*1-^ ^^>:^ol 7^^ 
«J:-§-oil ^tl] 7>^4^A_H4_^^S_3_^^^^^^^^^^)^ ^^^^ ^^^^^ 4-#SS-3- 
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:18> [^-§-^^ 21 

H2O OH o ROH 



OH OH O ROH O 

W (1) 



:19> 



^] ^-§-«^lAife #:i}-:a[ns.Ai R-C(0H)=NH7> ^Ajsjji ol^(=NH)ol 7>4-^tfl5l^ ?>s4-gAl: 

^ul o] o>pl=^ 7>^^«fl3£|7l o]^^ ;gj^7]. ^c^^ ^;*|]^o] o^x^, 

20> St!:. 4-SSS.-3--&l=-s.Al^E^S.qHm-i: ^ar^ <a:#3|. -g-pfl^ ^^^<^ ^■ 

o]jL <^^^± 7>^.» 1:0^ ^o] :^^6i)X\ ^A]^ ^-i-AlT^^ 01 1^1 til 01 H» ol^. 
AV 7>^^€flAl?l^ 1}-^(Pinner ^-§-)ol <^i^;^ ^cf: 
2i> [^^^ 3] 



R'-SN 



NHj CI 
R"^OR" 



OR" 



J2> ^7] A]<>ilA-l, R'^ ClCH2CH(0H)CH2-» M-^^flul. 

'■^ ^-^EGeza Braun, /. Amer. Chem. Soc, 1930 . 52 . 3167] ofl 7]?!^^ i^^^, ^-§- 
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^feiH). 4^:01 <g^^^s oi^^cd ti|:^.-]A^ ^-§-7]^ <d^6|| ^tg-^V ;(|lo^=ol i^-s , = 

^. «J:-§-Al^Vo1 ;.m^l7ll ^gx^A^6^ ^^py cxx^^ ^d^. :£^v ^ ^^;.].«-ol ^ 

6fl n^5^ ^^^^ ^3^^ ^^^^^ ^^^^ ^ ^^^^^ ^^^^^ ^ 

25> 42^.^^ de^t!: ^4*>ui ^-^^ tH^^^^Hl ^^th ;g;^l^oi ^^^^g.^^^^ ^ 

04124157JloflAife, ^^^A^o] oj^ 4-#SS-3-*l=^Al^B^S.u|Sl^ :?0^ <gA|- ^o^^fl;,^ 

<^Ai ^^o^ XV ^nfl^ <:fliB|I = ^:SH ^^^^^ 4-#SS.-3-^l -^A] « ^A]. = 

» ^lS*>fe 7^^M^t]r. c] ^^6^ xcj-s^, 4-#^^-3-«l=^Al^Els.qH€^ :^tt 

<S<L>^^ ^^el^l-al 7><i^]-o^ 4-#SS-3-*l-^Al^^A>^ ^]3.^}JL, ^^o_»^ :^oj. 

^•^l^i ^M^lTfl S]-^^ ^^V ^^V^ A>^th ^ ^-g- ^^*>fe 7171 ^ 

-^^ ^ ^^x^. ^ta-t!: ^^uie^S ^.11^ A>^^ ^^^-^^ -S^l 

^^^^1471-. 4-#S.S-3-*l=^Al«-^A>cl -^7l^nl)6ll tflt?: -§-«ll3£7l- v^o]. ^ ^ 
# ^.a-S. ^;^il ^-g-oil :go] ^t\.. 
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c2e> ^ ^^;^>1:^ ^71^ #2fl 7l#sl «ll^«l-7l ^*H. 

» ^15^^1=1-. • ^-§-011 ^^ti pH ^^S^lJL, ^-§-1-^ ^7>^^ ^A^» 

^7l ^^1-^ ^1^«>7l ^olt|.. 

'>28> ^ ^tg^ 

=29> 1) 7 vfl^l 8, ^S] 7.3 ifl^l 7.8 '^^^ pH 2^:^ 2^1 <Hl5r|#^S^]:E.f1^ 



[^^^ 4] 




m-n^ 2] 



CI <f 



[^«|-^ 3] 



9 



°^^0023m 2004/3/19 



ias> 



t36> 



:37> 



M(CN)n 
38> . ^ o. 

40> 2b) 4S^ 4-#SS.-3-&l=^Al^ElS.MH^* -g-Bfl ^6|| 

il> [^^.5^ 1] 



12> 



=^ ^ St!:. -^71 1) ^ 13:7^] 2a) Hfe 2b)«- i^*H. ^^-^ 1^ 4- 



^ 1) 1): 4-#S.S.-3-«l£.^Al-^BlS.i-)HlSl 7^3, 

7> ^ «^^:^>*^ «:.il:ffi#S.S.-&1 = ^cl Aloi.^,gil. ^V^^ pH<:>i] tc^^^. ^g^g^o^ 
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M(CJS)n 













^>-§---Sol <g7lA^oi cfl^^^ :^ol Alc>7]o^ «to> ^§>^ 

4-Al<.>i,-3-:&l=^Al^Els.qs^ol A5A^i);.ln>. ol nfl ^:^Hl ^^^^^ ^^^^^^ 

"i^^, <^]^<=>] m ^l<t>7l^ ^^o} 3-*l=^Al--Bl-sqH€o1 ^^^^rf. atb 3.4- 

Jls|^o.q., ^ ^r^^}^^ ^>^o_no^ 7 vflx] 8. 7.3 ^^1 7.8 ^^S. ^^^o^^, 

^^>1-^ ^--^-^ C>^* 7>^ Jl-i:^ ^ o^tl-^ A>^^ 

^ty, q.o].7V, ^>-§-;^lo^ pH» ^^^.^^ ^7]^i^ ^ 
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■^S.^. Cr-§-^ 2:^4 «fl-f ^ ^ 7M^^4. 

^^t!: pH ^^^Ai - ^s.^ ^^t^. ^, ^^^A^ pH# 7.0 vfl^l 8.0. ^V^^^Tfl 

^ 7.3 7.8S. s^itb ^. wis-db «^Jil#s.s.«^l:E.fl^ ^7]-tbi=l-. 

Al^^wv^ ^f-o] A>^^ o;io.u|.^ <g^7]. -g-oi^>ji A><a;^ o.^ ^ej A>-g- 

^7lA}-4fil wt-S-^ ^oflA-1 :a^X\^ ^ ^o.^^ ^oflAi ;5l^Al 

^4. :ze)i4 m^^^ 7^^]^^-%: x^l h>^^§>711^ 3 vfl^^l 6. 

3 ^7] 4 f^^wls. A>^t!:i^. 0 ifl^l 90 X:7\ 7l-^*H^. 7}^^ 

Irsl *V^^ 10 1C ol^o] i3].^2|«>^ ^AVl-ol Aj;^^ ^;^ll*>fe ^^ofl^ife 40 "C o]^7\ wf 
^^*>i=V. ^ 15 xfl^l 25 X:7]- 7]-^ I3].^:s|^].t:^.. 

^ «=^^^ ^ <^^-i: -^71-8-1^113. ^#^ul -^^^V^ 4-#S.S.-3-*l:£-^Al«.Els. 

^Bm* ^ Sirf. 01 xifl ol^sj^ -g-t-H^^ -i-^"^!, '^^'^HBflolM, ^ 

€<=»H1^]olH. t:l^^^i^m ^<^1 ^^1=1-. <^1 ^<^1A-1£ al^^ t^. ofl^oV 
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=^ 2) 2): 4-#S.S.-3-*l=^A]:f-^A]. ofl^^a^ 

1-^^ ^JL7:> ic^^^c^.. ZL ^i)., 4-SSS-3-«1:E.^Al«-Els.qHli^ -t^^^ 
<=1j ^olji -g^^^ 7>>.* ^o] ^o] tiV^Al?]^ ^VS^-M-tt ofl^iBlls^ -il^^M 

4-#SS-3-el=-^Al^Hl^u|H^oil m}c^ 1 xfl^l iQo^ ^^wl7> ^^«>ul-. :3>11A^3|. ^ 
-S- 51^^ ^ 1.5 xflxl 4^ ^^til7> zi ^oflAiJE 7}^ wV^^^ 1.5 ifl 

3L^^ ^ 1.5 tfl^] 6 ^ ^^o] wf^^^Vt).. t:^^ w]-^;a)§>7lSfe 1.5 ifl^l 2.5 
•i- ^^olTi)-. ol ^ 0 80 °C7]- 7f^*Vu)- «J:^o^ 15 tfl;^l 

50 t:7> «>^^*H 71-^ yf^^^v 15 xfl;^] 25 x:o]t^. o]^^ 4_ 

■%r^]^S. ^nf ^^^3E71- nrfls ^;^l5)$ir|.. 

21-14 



0030023968 ^ 

m^ ^^>: 2004/3/19 



^^H l: 4-#S.S.-3-*l--s.Al:^Ejsu|B^^ >flS(NaCN/H2S04) 

60 me«^ ^lt>^M-^#(9.93 g)^ ^ojji <a^ai6fl/.^ o] ^oj^o^] ^ 

^> 9.87 ^£71- 20 r» *H ^7^ ^ pH# 7.70I ^-J^^r^. 

^71 ^o^ofl 15 go^ oflirl^ss^i^^^ ^ ^^^^^^ ailtiJh^V^c]-. ^V^o] 

n^^<^^ <^loM^olHS. 3 ^ ^#^31 ^iJ-^^^Vc^ 5;^] 17.2 g(^^: 89%)* ^ 

^^^Ai ^o^c^.. ^^^£(GC): 96.5% 

1H-NMR(CDC13) 6 4.21(1H, m). 3.66(2H. d. J=5.6 Hz). 3.03(1H. d. J=5.6 Hz. -OH). 
2.73(2H. m) 

13C-NMR(CDC13) 5 117.1. 67.3. 47.3. 23.3 

2: 4-#S.S-3-«l-^Al^^sqH^5l ;^S(KCN/H2S04) 

t!: «^^c^l 14^1-. ^tl- 17.8 g(^^: 92%)* ^o^^. ^^^£(GC): 96.7% 
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'^^H S: 4-^:£.:s.-3-^=^Al^Els.qm^^ ;^2:(KCN/HC1) 

C41 lij. ^^ofl t^e^, 17 4 g^^^^ 

(GC): 95.8% 

^^Hl 4: 4-#S.S.-3(S)-*1S^Ai:^Bls.MH^^ ^H^iCKCN/HgSO*) 
91%)-gr ^^t:f. :^^^£(GC): 96.5%; ^^^£(HPLC): 99.2%ee 

-M^Hl 5: 4-#S.S.-3-«lS.S.Al:«-^>a- 6))^ ^12: 

11.96 ^^*H tfl7l *H^i 60 VS. 7}<^^c^ nj. 

-t-^mtf. «J:^ol 4:, «jo.,_^^ ^^^^^ oflmoHlBllolH 50 M 

^^*><=^ S^l ^^1- 15.5 g(^^: 93%)^ o-q^SAi ^o^rf. ^^^s(GC): 96.8% 

IH-NMR (CDCI3) 6 4.20-4.30 (IH. m). 4.18 (2H. q. J = 7.3Hz). 3.55-3.65 (2H. m). 
3.17 (IH. br). 2.55-2.70 (2H. m), 1.28 (3H. t. J = 7.3Hz) 
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13C-NMR (CDCI3) 6 171.8. 68.0, 61.0, 48.2. 38.5. 14,1 



4-^S^-3-«l=-^Al^El^u)H^S.Ai 4-#S.S.-3(S)-«-l-E.^Al^ElsulH^* >^>^*l-al 

S^l 15.8 g(-^^: 95%)^ ^^S^i ^^c)-. ^^^£(GC): 97.1%; ^^^S. 

(HPLC): 99.2%ee 

IH-NMR (CDCI3) 5 4.28 (IH, m). 3.70 (3H. s). 3.61 (2H. m). 3.40 (IH. br). 2.65 
(2H. m) 

13C-NMR (CDCI3) 5 172.2, 68.0, 52.0. 38.2. 38.8 

^ tt).e^. Aloi-^<«3z}. = pH 7 tfl;^l 8, 7.3 xfl^l 

^ ■H-^l*><^ 4-#^^-3-*ls.^Ai^Bis.qMm^ ^ Sit)., 4-#S 
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1) 7 tfl^l 8 pH ^.fl^^ 2^ <Hl3il#^S*l-^^ 3^ ^lo>^ 

4^ 4-#SS.-3-^l=.s.A]^H]s.u|H^^ iJ-ig: 
[ ^«)-^ 4] 

[ ^-SJ-^ 2] 

[ 3] 

M(CN)„ 
[^T^^ 2] 

2a) 4^ 4-#^s-3-*l-^Al^Bisq-l^ ^.flofl ^ ^^^^ 

2b) W 4^ 4-#S^-3-*l^-Al^BlsqH^^ 3E^€ -S-Pll 

^V^^l^jo^^, 4-#^S-3-^l^^^l^^.> ^^^^ ^^^^^^ 
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[^^^ 1] 



4] 

OH 



1) 7 ifl^l 8 pH ^ofl^i ^^A^ ofl^^q^^^^i^^^ 3^ ^^^^ 

2a) 4^ 4-#^S.-3-&l«Al«Els.qs^^ -g-nflofl -g-^O^m ^ ^^^db 

2b) 431 4-«S-3-*1-^Al«Bl^u|H^^ ^^^^^ ^p)) 

[ 1] 

[ 2] 
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mn^ 3] 

M(CN) „ 

Sfe m^^<^] 9Xo]^^, A]o>^^ ^ojjc^l ^^1^^^ ^y^^ pjj^ ^^^^ 

[^^^ 6] 

^mo^ ^^-i. ^^1^>-1 ^-.h ^^>. %^>. ^ ^.^^ ZI#OS^Bl 

^^^^ 

l^^^ 8] 

^1*^ ^]3*^ofl ^o1^^, ^1->^^H# «j. 
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I^T^-^ 9] 

Sfe ^13%H1 ^o^,,.^ ^^^^ ^^^^ ^^^^^ . 

[^^•^ 101 

[^T^^ 111 

1.5-2.5^ ^^Hl^ >^l-§-*l-^ U-^. 
[^T^^ 121 

qn^o] 
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